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--tf^-i- > 'jr^ygv) fe-e** 0 p c Riireti, R&i£oia£<z>±ifT*f 

7>f 'J ^>fX$^Ig) — jK'J^7— b* ( T a qDNA'f'J ^ 7--t') #SR 

lOl 0 0y5fgtc&i*i|!§U#&o -eofc^PCR^OifiligiiST^^'; ^ 9 —If 
#KStD-C^j£-T & tf n ^^<7)^«* & #> < 0 , tfctii * „ 

ttiiE# 2004-3020225 
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[0 0 7 2] 

#ri¥5- 1 3 0 8 7 O-^-^CfSm^tLTV^. jh^ * UT--fc*£fflv» 

fi:i:^IIi«ii:^'f y*'J *W -tf- v a > L£ y'y J t Ltz. *° >j^7- 

-nWMKfct t ii ic N 5' —3' * ^y--fe*£f£/B£-£--c, y^v- 

[0 0 7 3] 

ia^^H^tLTt^-^y h«SU8ftfOBW»ffiOi(i16j£fc LT, if£LAMP 

HWUBHW-a^fc < £ & 4i(7)7 p 7^ -e- fc, 5' —3' 77lo]^(7)^ * l/7- 
■*fn&tt***:<. ^o§fILL<7>2*§lDNA£ 1 *IIDN A LTj&8l£-£&^t> 

[0 0 7 4] 

7* — tffc^fflU RNAI**»afcLT#:RRj£=MT-9 it**pTffi-C 
&<2>o £ fcKU h 9 >j -fZ—Mh T a q DNA'f J * v—Jfitfflr 

fflU RT ('JA-^F7^^jry3» RJ5>K3l£»v>TPCRR)S*fT 
9, RT-PCRMv^lt^iio -ORTKlc«JfcliRT-PCRK 

tb!E#2 004-3020225 
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[0 0 7 5] 

(e) ^umrn (p p i ) o^m : t°n^ (p p i ) <D&&&t lx 
ti, 5U [zjrsZtitz^&ijmhiix^ho z\<o^mxa, h:umm (pp n £ 

^--tftCj: 15 7f7 i/>3mffi. (ATP) fcgafcU W'>^3i» 

*b, z<D3j-mx\£umm. (ppo ^^mi-^^(ii§^^iij^-e#^^M^d>:^ 

[0 0 7 6] 
litl] 

ATP>UI/7>J5— t? 

PP I ->>-s'-7t«7T-y-;U?i-l- ^ AT P+S0 4 a " 

ATP+«-->7t"J> + O t ^ AMP+PP i+t*-»ki<7l'J>+CO s 

[0 0 7 7] 

2 i fzltt3 tZTFLfzHmt. t'nli (ppi) ^en^^7 7?--tffil 

i (Pi) citL, 7°'; y% z u*^ k*x*v 9— if (pnp) 

i (Pi) h i/>ttz&4 S £ > £ fcli 

^^y^-y^^y^y-**^?-** (XOD) OlMfcLf m»*^JS 

cKDmitMnxtkczMmtJkm (h 2 o 2 ) £ffl^-c^**v^--t: ( 
pod) iz£*)5&&m femmmft) zti%it&-tz>i><Dx&2> 0 

[0 0 7 8] 
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Kb 2] 



PPi+H 2 0 ► 2PI 



V / XOO 



PNP 



Bit 

Os H a 0 8 M a O 



6* 



POD 



[0 0 7 9] 
Mb 3] 



PPi+H a O ^ 2PI g^-^-T-flUt 



PNP 



XOD XOO 

. ESS* 




2 H,0 



POD 



[0 0 8 0] 

eD^77?-b* (EC3, 6, 1, 1) 7 , 'J>^^I/tvK^'t'J7- 
-tf (PNP, EC2. 4. 2. 1) , ^r^>^>^-Jrvr--tf (XOD, EC1 
. 2. 3. 2) I^^t + y^-t' (POD, EC1. 11. 1. 7) ttrfjJR 

t^t^y^-if (POD) ^m£M£^&&OT&*U;f <fc <. 
(i\ n^3fe|(DiftCJ:otfe|^«t^ai® (flk *S#lt4, 08 9 
, 7 4 7l|^fe^co h'JT'J S r/-;PD>f3fei, #WBg 5 9-193 

3 5 (E P 0 1 2 2 6 4 1 A) f t:Ki<?)y7'J-;M ^ ^V-n>f 
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-g-t/S-a- tsU.mf} mZ-tf 4 -r^ ;r>ff'j >ii7x;-^ixiit7 h 

[0 0 8 1 ] 

(F) : *!PJ!K&^-cjfffi1-£^ to-e§^^^^i:(±, 
fziim^m^m^x) ^ftf^ /f i*)-c<t>&j£4c J: *)£.ctz£.Wi 

o 

[0 0 8 2] 
[0 0 8 3] 

(G) ^vmMmmmSttftffim?- : «BJ-e^ffl-r^C <h<7)-e§ ^> t°njH^ 

ftttrnm^-n. Bute (e) ^ (\fumm (pp d ^£ut&, 

^2 S 7t:{±^:3<7)SS*tT9/ii6(7)M^co^ £t##:, *tm/l, jfeJiSR 

^^mm^-t L-r, Mz.i£wmuE4 9-5388 s^&w. (nfc*mm$3 

, 9 9 2, 1 5 8), ftfflm 51-40191 (tt^gtfW 4 , 042 

ttiUW 2004-3 020225 
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, 3 3 5), R mmUE 55-164356 ^teW. (W£*S#t* 4 , 2 9 2, 
2 7 2), JffPfPS 6 1 -4 9 5 9 WSE P C£P*fl#i^ 0 1 6 6 3 6 5 A 

[0 0 8 4] 
[0 0 8 5] 

^^ct°n^m (pp i) zmmm (po ^^i-^tT-{±fflffl«^±isL 

fcilOfi 1 ? :^ J t*i, <e-*u«(±, ^^fc^ttaiE^ff-cfRftiojjJLTt-a^a 

ct>9> ftltttt (Pi) OMtCJSC^I&feRtDSrff^^fc^-eS^o 
[0 0 8 6] 

m-t&m&t rHPo 4 2- N h 2 po 4 i-j tm&-tz>mij<D®&i!>*$>2> 0 jsitk 

TP i Jfc L-C^gBi"*^ raCRt&^Hisf-LT l~HP0 4 2- 

[0 0 8 7] 

A. BMSfe 

Kt&£T\ ^;l/**v^--tf (POD) Zm^&Jj&tyfr^-X- 6 -M&T 
t (G6PDH) £ffiv>&2f&^£>& 0 J^T\ Ztih<D^m<DM;fo 

[0 0 8 8] 

(1) ^;i/**v^--t£ (POD) £/B^£:fr?£<7)#!l 
(1-1) 
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mmm (p n y; * u* ~> k***v (pnp) 

yv><hRtt$-^, 4i:f:tm>f>^^t>f>t^y« (XOD) 
t:i«)^l:Lt^^Mt^)o -oiHfciifit^ C&iigHbTKit (H 2 0 2 ) £ 

fflv^T, ^;i^^rv^--tf (POD) Cil), 4 -7 < 7 T fcf'J > (4-A 

A) t7xy-;ui:^SM^^*t^y>^r/feMML, znat^ir 

o 

(1-2) 

ill (Pi), 3#;l/*r*v^--tf (TPP) , 77 kf ^7f->y'5t 7 W 

^■f- K (FAD) , Mg2+o#ftT-C\ kf ;Hf b? ;V kf v ^--tf ( 

pop) \zx t)MitLXT-t?-)i<&m.ztkmi-2> 0 ztDmitm^ttczMMit 

Tfcff (H 2 0 2 ) £ffl^T, ±IS (1-1) <9*§^£:|5l;|f ^ ^;l^^->^--t? ( 
POD) tCJ:«). 4 -75 J 7>*-tf'J > (4 -A A) 7 x. J -)V t fcfttffcli 

[0 0 8 9] 

_h|Eco (1-1) (1-2) K£ It Mfe£lSl±, jSS?fb 

TKfRO^m^t LTgBfltf) |~T r i n d e r LTtfd £ tf>*"?£ 

ho 7x;-;ni \im*&H-m tui< 0 r^###j a 

•7°n tf;i/-m-7— v>\ N-xf ;l/-N-^;v*7°n kf;i/7~ U N-x. 
f^-N-XH7°D kf;v- 3 , 5 - 9 J* Y ^y7-'J >\ N-^W^n^ 
-3, 5-v7 h^y7-'J>, N-xf ;v-N-XJV*7°nh>-3, 5-v 
p< -f-^T^ij N-xf jiz-N-^^^^n if ;i^-m- h ;i/>f v N-^^- 
;U-N- (2-t Kn^y-3-^JV*7°ne;V) -m-T-'Jv^ N-x.^- 
;v-N- (2 -n Knty - 3 -x;w-fc7°n \£n,) 7~v>\ N-j^;u-N- 
(2 -K Kn^y- 3 -X;W*-/n kf;w) -3, 5-^>#y7-T/, N — 
(2-HKn^fy-3-^;i'*7 1 nt» -3, 5 - V* Y * v 7- V N- 
xf;v-N- (2-tKn^y-3-^W7'o^) -3, 5-v^^-^7- 
ij n-ji^;u-n- (2-hKn + y-3-7>;^7 , D^) -m-MW 
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V > > & N - X ;l/ * yof^r- y & t*&mf hfiho 
[0 0 9 0] 

(2) (G6PDH) 
(2-1) 

-x-i-^ (G-i-p) ££.mmtz> 0 $Lztzy)vu-*-i-m8L** 

^,t^>3A^-b* (PGM) KJ:!k ^^n-x-6-« (G-6-P) K 
i"& 0 6 -%m.t~^f-T 5 K7f->y^?I/tf K (NAD) 

t(7)#ftT, Kn^t-b* (G6PDH) Kcfc*K N 

AD^lxLTNADHta, Z\tiZStfc-fZ> 0 
(2-2) 

*$t$t (P i) ^^h-^t^^f-^^^'J^-t' (MP) 

7^ 3-*- 1 (G-l-P) *Rlt.$^ 0 mT, ±12 (2 

-1) t|Stfi^ ^Ztz7)Vu-7,-\-m& i k*^*7fr-=iU*- J d (PGM 
) ^;l/3-x-6-i^ (G-6-P) Kl-&<> 

t-3f75 KTr-Vy^^I/tf K (NAD) t<DftfeT, 
-$P^xt: Kn^t-b* (G6PDH) ICtO, N A D ZMjc LTN A D H iz L 

[0 0 9 1 ] 

>)7-7->mm (h 3 [PO4M012O36] ) m&m ±%m 

^?£<7>aSK$!v>T, «7C^J^J:»), Mo (IV) ^?>Mo (III) LT, *U 
■Tt^W (Mo (III) ) StteM^ TilTCfeJ ttf$>2> 0 Tfcittt^ 'J ^-f >^ 

If <b*i&o itTC&T^ffl^n -MtSllft &it7c£iJ<7>0!li: LTf±, 1, 2, 47^7 
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[0 0 9 2] 

( 1 ) £##±K5W1 * <^)o 

(2) £##±K*ftttt«, S^g«*^OlSH*i-&< > Oo 

(3) £##±fc*ftffi«, ft&St*. ^BSr^OHtc^r-t-^^Oo 

(4) tJ$#±i:*2^H, t^EHS, imii^^o«{;*t-?,^o 

(5) 3t##±K;f*ai«, i2f^li, ft£t*Jl, »lKIH»«r-^«^i- 

[0 0 9 3] 

±ts (i) &v*l (3) K&\t*rm&mit&%zffl&e>mfrhf&^ri>£\,* 0 

g^kfn**-? r *--b\ PNPR)Si:M^iS ; lrt> h v>£ £ti3£K>f y 
y>titPNP^ &28$g|S«t::tiU j£2 i tzii^,3 t:^tX0DSlSt:M 
^tXODJ, f Lti3^Iit:ii, ^2 i fzii&,3 C^tP0DSlL4:£> 

i2^iifliX0DR)£>t POD£/££jifi : £-£T& <fcv> 0 » 1 f* 

ll«^*±en*^7T^-4fSJetPNPRlSfcXODRlo*,#2^aili-CP 
O D KfoZMTr £ -£T & J: v> 0 
[0 0 9 4] 

£##li3fcF£ifi13: , ft^ititte > estate (£9!) o 
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[0 0 9 5] 



mmMm*m^z>z.ttfx$z>o immmmt Lxitmmm4 9-53888 

^<&n^^$im<7)mm. J t^u-X%t*frh%:Z>* #r?3BS4 
9- 5 3 8 8 8-^-^, # P?P8 5 5 - 9 0 8 5 9^&$£ (ttfc*mm$4 , 2 5 
8 , 0 0 1) #§HB8 5 8 - 7 0 1 6 3 (ttfcXmmt 4 , 4 8 6, 5 3 7 

-ftt-C i> X V^ 0 #P^BS6 1 - 4 9 5 9-^-^ WClWH^E P 0 1 6 6 3 6 
5 A) , #HP8 6 2 - 1 1 6 2 5 8 #^Bg 62-138756 ( 

JtJSEfcl-H^E P 0226465 A) , m r^Bg 6 2 - 1 3 8 7 5 7^$U (*t 
C«riEP 0226465 A) , #^Bg6 2 - 1 3 8 7 5 8^|R 
Rffl&RlEP 0226465 A) *tC|E*0»^»* $ *L^a»0#?Ltt«0 

10 0 9 6] 

SW^^^WS L^o iTttiftHlie 5 7 - 6 6 3 5 9^ 

Siiit^^Plff-f &7t##^BS6 0 - 2 2 2 7 7 0^$H I E P 016 

2 3 0 1 A) , #PPS 6 3 -2 1 9 3 9 (WIlW^IDE 3 7 

1 7 9 1 3 A) , #MBS6 3 - 1 1 2 9 9 9#^r# (itJS : DE 3 7 1 7 9 1 
3A) , #HflBg 62-182652 #<2r^ IDE 3717913 A) tc 

isfcL/^j: 9 %m*&mfr*&&^i*wmfenmi:&mz*£x i> x^o 

[0 0 9 7] 

00 ^^^^ir&^Ril^^l&WOgftaSSr^A^ftXIijft* 
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1 6 4 5 3 5 6^&m<D£ott&^&%2*tZ<Di>mm%1i&'e2!>2>o 
£"KI±, l^m-50^ mgflP, 0iL<(i2 J «m~3O jU m<7)$SB^ig^-e& 

[0 0 9 8] 

£-#^> ^^7^'J^75 K*M^ («ilf, ^7^ KXfi *9T9*)fr 

-7 a , if - jute* y -7 - 1 o*fi^#:^ ^-c& £ o 

[0 0 9 9] 

yy— emmzti&umma. #^bss 3-2i 6 7 7t 
^ (wed*s#^ 3 , 992, 158). mmm 55-164356 ( 

^S*S#It4 , 2 9 2, 2 7 2), iff HBB 5 4 - 1 0 1 3 9 (*tJ£* 

s#i*4, 132, 528) &<Dmmwiz&n<Dxmzfevx*5&m<DfRm&8. 

±K&:fr LS&*1-£.r fcK«fc i9l£it&i fc#t?i4, v-£,Mr>f >^ 

*&3 0^mW|ll, tlltli|5i2g/m2^5 0g/m2, jft L<tii&4g 
/m2-^3 0 g/m2^|EHT**o 
[0 10 0] 
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9 6 6 ^|&fir) 1 3 1 2 - 1 3 2 01, R. M. C. Dawson et all 
, [Data for Biochemical ResearchJi2)IS(0 
xford at the Clarendon Press, 1969 ) 4 

7 6- 5 0 81, [BiochemistryJ 5, 4 6 7-4 7 71 (1 9 6 
6^) , [Analytical BiochemistryJ 104, 300 
-3 1 01 ( 1 9 8 0^) ^IfifcOp Hiiim^o pHMJ^O^U 

^tsWmn (Bic ine) £^frMfj#J ; H E P E S £^ifiH«J ; 

ME S £^fr*i«J& t!<D7v Kif^jf^-So ^^m^^-a-tfM»J(i> 

[0101] 

fr*T^— i22*tJ 5 mm^yi) 3 0 mmOIEMi /c(±(5t?|^^-f X^fllf^ 
Jt^Wr U #2rBg 57-283331 (*tJ3^gI#f^ 4 , 16 9, 75 

1 ) , ^Bg 56-142454 ^QM. (^^Bl^lt 4 , 3 8 7, 9 9 0), 
#KBS 57-63452 HPflBg 58-32350 #^Bg 58- 

5 0 1 1 4 4 ^r£;m (JtJSSR^: WO 083/00391) ^KgElftO* 5 >f 
KfrKiDtorffc^*?*?^ K£ Ltfflv^^li:^ ^ > gg 

[0 10 2] 

IttU^tHo 09*.tf&2 ^ L~^3 0 ^ L, $J£L<t±4;/L~15,«Ltf> 
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5t:<7)|EH<7)-^Jt-C\ ftfi L<fi£j3 Ot: -1^4 0°C<7)fSHi*j<7)-;£^-C 
[0 10 3] 

iBlJ^^fi#^BS 60-125543 #HPS 60-220862 ^ 

#^BS6 1 - 2 9 4 3 6 7^^. #1^8 5 8 - 1 6 1 8 6 7 (MB 

*ni#it4, 4 2 4, 191) % tm$m<7)i\:¥ft%tmm- z ^m^xm-^m 
*)%&<Dm^£mfcLx, ^mm^m^in^x x^ 0 

[0 10 4] 
[0 10 5] 

[0 10 6] 
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(1) tmRvt&m 

(i£n D q£AP 3 4 AEE#-b>^-) 7^3fM£ ftTv>& & U ^2P^P 

MJ£*m£k ftHMtfU ^TK^iHI^aAL, ^O^^Hli^h>^ (7 7> 
v>) £!$AU IfL/jo ifc, MffSffi^Ltfi, tf±S y~ n -7 4 )V9 - 
FR 2 5 0 (f±?S7^^AS) ML/Co «fflllfi^''y7 7-?§l 

[0 10 7] 

iMMVT-iSy (70f^ny-l) 3 8 2 g 
Tris (70f^ny-g) 12. lg 
Triton-XlOO (ICN§£) lOg 
m^7k 1 0 0 0 m 1 

lOmMTris-HCl 6 5%x»y-^ 
[0 10 8] 

(2) ^g£ffi»fp 

^*<7)DNA^-^tf^Jg<7)m^^^#M (5ffiH) fcPMSU Zti^tKD 
U.%ti£$L2 0 0 /u Hi, |f^7 7r-2 0 0 ^1 £ -7°n 7- T--tfK 2 0 0 ^1 
£»L-C, 6 0 t;-C 1 O^F^-T > + h Ltzo f>*^-M£; 

-^2 00^1 zm*., mwLtio mtm, m 1 ~H6 ^tit^^i-jE^-t^^- 

(3 0U?W) *to£ 0 
[0 10 9] 
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OO^lSrffiAU t 0 ^ h >HTwl^#LmLT, D N A?# ?R<b LT El 

0g-C»ikf;* h >(7)ff LWL»ft«i— fcmm (3 0#ffl) tf^oTto 
[0 110] 

(3) ^OiaiJXfiOSfi 

[0 111] 

MiLN o . DNA (.« g ) jfail 

1 (*&W) 6.2 

2 (^#§0^) 4.6 

3 (*§£W) 3.7 

4 (*%W) 2.3 

5 0fc3feFgl) 0 5 5# 

1 (JfcWfl) 5.0 

2 (Jttfcfll) 4.5 

3 Utmm 3.9 

4 (Jt«c0fl) 2.4 

5 i&Mffl} q 1 3 m. 

[0 112] 



1 10# 
9 6# 
8 3# 
6 2# 



1 3 0# 

13 0# 

13 0# 

1 3 0# 
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o 

[0 113] 
[HI] 

[H2] 
[EI3] 
[IH4] 
[05] 
[EI 6] 

[SI 7] 

i sioMfi^i 

3 v 'J > v 
5 h >gp# 

7 

9. y'J>y« 

1 1 HlHiiPSR 
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^-v! 42/E 



1 3 


"7 7 > 


1 5 




1 7 


^2^Pg|5 


1 8 




1 9 




2 1 




2 3 


Wife £ 


2 5 




2 7 




2 9 




3 1 




3 3 


0 - U > ^ 


3 4 


JfcfNB 


3 5 




3 7 




3 9 




4 1 




4 3 




4 5 




4 6 




4 7 




4 9 




5 1 




5 3 




5 5 




5 7 


#^ 


5 9 
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mm 

%> <— il o 

imam] & l 
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Hi I A I I i 



[000005201] 



1 . B 1 9 9 0^ 8^140 

m npj\mi%&ffiiti<PiE 2 1 o#«l 



^<-v: l/E 



ffiSE*-^- aiiE# 2 0 0 4 - 3 0 2 0 2 2 5 



